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Abstract
This study examines the effects of foreign direct investment (FDI) on economic
growth in Tirkiye using an annual macroeconometric framework that explicitly
accounts for timing, policy-regime dependence, and transmission channels. The
empirical design is motivated by the view that FDI effects are not uniform across
long historical periods and may emerge with lags rather than contemporaneously.
Using World Development Indicators data for 1980 to 2024, the paper estimates a
dynamic growth specification for real GDP per capita growth with lagged FDI,
standard macroeconomic controls, crisis controls, and an interaction term that tests
whether the growth effect of FDI changed in the post-2002 policy regime. To
complement the baseline growth equation, the analysis also estimates channel
equations that examine whether FDI is associated with domestic investment
intensity and export-side technological upgrading. The results indicate that the
growth contribution of FDI in Tiirkiye is regime sensitive and better captured in a
dynamic framework than in a static average-effect specification. The evidence is
consistent with delayed FDI effects and stronger transmission in the post-
restructuring period. Channel results further suggest that part of FDI’s
macroeconomic relevance operates through investment formation and technology-
related export composition, rather than solely through a direct contemporaneous
effect on growth.
Oz

Bu calisma, dogrudan yabanci yatirimlarin (DY'Y) Tiirkiye’de ekonomik biiyiime
iizerindeki etkilerini, zamanlama, politika rejimi bagimlilig1 ve aktarim kanallarini
acik bicimde dikkate alan yillik bir makroekonometrik ¢er¢cevede incelemektedir.
Ampirik tasarim, DYY etkilerinin uzun tarihsel donemler boyunca sabit olmadigt
ve es anli degil, gecikmeli olarak ortaya ¢ikabilecegi yaklasimina dayanmaktadir.
Diinya Bankasi Diinya Kalkinma Gostergeleri verileri kullanilarak 1980-2024
donemi icin kisi basina reel GSYH biiylimesine yonelik dinamik bir bilylime
modeli tahmin edilmistir. Modelde gecikmeli DYY, standart makroekonomik
kontrol degiskenleri, kriz kuklalar1 ve DY Y nin bilyiime etkisinin 2002 sonrasi
politika rejiminde degisip degismedigini sinayan bir etkilesim terimi yer
almaktadir. Temel bilyiime denklemine ek olarak, DY Y’ nin yurti¢i yatirim
yogunlugu ve ihracatin teknoloji bilesimiyle iliskisini inceleyen kanal denklemleri
de tahmin edilmistir. Bulgular, DYY nin Tiirkiye’de biiyiimeye katkisinin rejime
duyarli oldugunu ve statik ortalama etki yaklagimina kiyasla dinamik bir ¢er¢cevede
daha iyi yakalandigin1 gostermektedir. Bulgular, DY'Y etkilerinin gecikmeli olarak
ortaya ¢iktigima ve yeniden yapilanma sonrasi donemde aktarimin giiglendigine
isaret etmektedir. Kanal sonuglari ayrica, DY Y nin makroekonomik &neminin
yalnizca biiyiime ilizerindeki dogrudan ve es anli etkiden degil, yatirim olusumu ve
teknoloji yogun ihracat bilesimi iizerinden isleyen dolayli mekanizmalardan da
kaynaklandigin1 gostermektedir.
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1. Introduction

Foreign direct investment (FDI) occupies a central place in development economics
because its potential contribution extends beyond capital accumulation. In principle, FDI can
affect growth through multiple channels, including physical investment, productivity
improvements, technology transfer, managerial upgrading, export integration, and competitive
discipline. However, the empirical literature has long emphasized that these effects are not
automatic and that the growth payoff of FDI depends on domestic conditions and transmission
mechanisms. Early cross-country evidence shows that FDI can function as a vehicle for
technology diffusion, while its contribution is conditioned by host-economy absorptive capacity,
particularly human capital and related domestic capabilities (Borensztein et al., 1998). Subsequent
studies also emphasize the complementary role of financial development and domestic market
conditions in shaping the growth effects of FDI (Hermes and Lensink, 2003; Alfaro et al., 2004).
In this study, timing refers to the possibility that FDI affects macroeconomic outcomes with a lag
rather than only in the year in which the inflow is recorded. This is important because investment
projects, production reorganization, supplier linkages, technology transfer, and export-market
integration usually require an adjustment period before they become visible in aggregate growth
indicators. Policy-regime dependence refers to the possibility that the effect of FDI differs across
macroeconomic and institutional environments. In the Tiirkiye case, this distinction is especially
relevant because the pre-2002 period was marked by recurrent instability and crisis episodes,
whereas the post-2001 restructuring period was associated with changes in macroeconomic policy
credibility, financial-sector restructuring, and the broader investment environment. Transmission
channels refer to the observable macroeconomic mechanisms through which FDI may influence
growth. The present study focuses on three such channels: domestic investment intensity, export-
side technological upgrading, and labor-productivity performance. These channels do not exhaust
all possible FDI spillovers, but they provide measurable macroeconomic indicators through which
the growth relevance of FDI can be evaluated in annual data.

This conditionality is especially relevant for Tiirkiye, where the long-run relationship
between FDI and growth cannot be treated as a stable, time-invariant process. Tiirkiye’s
macroeconomic and policy environment changed substantially over the period considered in this
study. The pre-2002 period was characterized by recurrent instability, high inflation, financial
fragility, and repeated crisis episodes, culminating in the 2001 crisis. The period after 2001 was
not simply a mechanical recovery year, but a broader restructuring phase involving banking-sector
reform, changes in macroeconomic policy management, stronger disinflation efforts, and a
reorganization of the investment environment. OECD assessments of the early 2000s describe
this period as one of severe adjustment and structural reform, with investor confidence,
macroeconomic credibility, banking-sector restructuring, and reform continuity identified as
central to subsequent performance (OECD, 2001, 2002). For this reason, the post-2002 indicator
used in the empirical model should be interpreted as a policy-environment threshold associated
with the post-2001 restructuring process, not as a claim that 2002 is the only relevant break in
Tiirkiye’s macroeconomic history. Other major shocks within the sample, including the 2008-
2009 global financial crisis, the 2018 currency shock, and the 2020 COVID-19 pandemic, are
modeled separately through crisis controls. This distinction allows the analysis to separate a
persistent post-restructuring policy environment from temporary macroeconomic disruption
episodes.
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Against this background, the present study focuses on the effects of FDI on Tiirkiye’s
economic growth by distinguishing between the direct macroeconomic effect of FDI and its
secondary transmission channels. FDI may influence growth not only through capital
accumulation, but also through technology transfer, managerial know-how, and broader
productivity-enhancing externalities. In macroeconometric applications, however, these
mechanisms are typically observed indirectly through changes in investment behavior,
productivity indicators, and export composition rather than through direct firm-level spillover
measures (Borensztein et al., 1998; de Mello, 1999; Alfaro et al., 2004; Li and Liu, 2005). The
paper is organized around two linked questions. First, does FDI exert a statistically and
economically meaningful effect on growth in Tiirkiye once standard growth covariates are taken
into account? Second, do channel variables associated with investment formation, export
structure, and productivity-related performance suggest that the effectiveness of FDI changed
after the post-2001 restructuring period? This framing keeps the paper centered on direct FDI
effects while allowing the analysis to identify the mechanisms through which FDI may influence
growth over time.

Methodologically, the study uses annual time-series evidence for Tiirkiye from 1980 to
2024, with the preferred baseline estimations anchored in the post-liberalization period and
robustness checks around alternative sample windows. The empirical design is intentionally
single-country and policy-historical in orientation. This is appropriate for the Tiirkiye case
because the objective is not to estimate an average cross-country elasticity, but to identify how
the FDI-growth relationship evolved within a specific macroeconomic and institutional trajectory.
The model specification therefore combines a dynamic growth equation with policy-regime
interaction terms and channel equations, allowing the analysis to test whether the post-reform
period exhibits stronger or more favorable FDI transmission than earlier subperiods.

The data are drawn from the World Bank’s World Development Indicators (WDI), which
provides a harmonized source for the macroeconomic indicators used in the baseline and channel
specifications (World Bank, 2025). Using a single source improves consistency across variables
and supports replicability of the empirical design. This is particularly important in long-horizon
country studies, where differences in definitions or revisions across sources can otherwise blur
interpretation.

The remainder of the paper is organized as follows. Section 2 reviews the theoretical and
empirical literature and presents the Tiirkiye-specific historical and institutional context. Section
3 describes the data, variables, model specifications, lag structure, regime-interaction design, and
diagnostic procedures. Section 4 reports the baseline results, channel estimates, implied regime-
specific marginal effects, and robustness checks. Section 5 discusses the findings in relation to
the literature and policy implications. Section 6 concludes.

This paper contributes to the Tiirkiye-focused FDI literature in three ways. First, it recenters
the analysis on growth effects while avoiding a broader absorptive-capacity framework that would
replicate the structure of panel-based studies. Second, it explicitly models timing and regime
dependence, which is essential for Tiirkiye’s post-2001 macroeconomic trajectory. Third, it
incorporates secondary-effect variables as empirically testable channels, allowing the paper to
address not only whether FDI mattered, but also how and when it appears to have mattered. In
this sense, the study connects the standard FDI-growth literature to a country-specific

911



Journal of Research in Economics, Politics & Finance, 2026, 11(3): 909-942

macroeconomic narrative through a framework that is both econometrically defensible and policy
relevant.

2. Literature Review and Country Context

This section reviews the literature and country context that motivate the empirical design
of the study. It first summarizes the broader theoretical and empirical literature on the FDI-growth
nexus, with emphasis on delayed effects and transmission channels. It then reviews Tiirkiye-
focused empirical evidence, where findings are mixed and often sensitive to sample period and
specification. Finally, it situates the analysis within Tiirkiye’s staged liberalization process and
post-crisis institutional restructuring, which directly motivates the policy-regime-based modeling
strategy adopted in this paper.

2.1. FDI, Economic Growth, and Transmission Channels

The relationship between FDI and economic growth remains one of the central questions
in development macroeconomics, but the literature does not support a uniform conclusion. In
theory, FDI can affect growth through several channels, including capital accumulation,
technology transfer, managerial know-how, organizational upgrading, and integration into
international production networks. In this framework, FDI is not only a financing source, but also
a potential carrier of productivity-enhancing externalities. This distinction is important for the
present study because it implies that the growth effects of FDI should be evaluated not only
through a direct growth equation, but also through measurable transmission channels that can
capture how foreign capital is absorbed and translated into broader economic outcomes
(Borensztein et al., 1998; de Mello, 1999; Li and Liu, 2005).

A foundational result in the literature is that FDI effects are conditional rather than
automatic. Borensztein et al. (1998) show that FDI contributes more to growth than domestic
investment only when host economies possess sufficient absorptive capacity, especially human
capital. Similarly, Balasubramanyam et al. (1996) argue that the growth-enhancing impact of FDI
is stronger in outward-oriented policy regimes, which places trade structure and openness at the
center of the FDI-growth nexus. These studies are directly relevant for the design of the present
paper because they imply that a defensible empirical specification for Tiirkiye should not treat
FDI as a stand-alone driver, but should estimate its role alongside domestic investment and
external-sector variables that represent the environment of transmission (Balasubramanyam et al.,
1996; Borensztein et al., 1998).

Later contributions reinforce this conditionality and add an important econometric
implication, namely that the FDI-growth relationship is dynamic and may become increasingly
endogenous over time. De Mello (1999) emphasizes that FDI can influence growth through both
capital accumulation and productivity channels, while Li and Liu (2005) show that the
relationship between FDI and growth becomes more endogenous from the mid-1980s onward,
with interaction effects and indirect channels playing a larger role. For a Tiirkiye application
covering liberalization, crisis, and post-crisis restructuring periods, these findings matter in two
ways. First, they support the use of lagged FDI terms and a dynamic framework with persistence
in the dependent variable. Second, they justify a modeling strategy that examines both direct
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effects and secondary effects rather than relying on a single contemporaneous FDI coefficient (de
Mello, 1999; Li and Liu, 2005).

At the same time, a more skeptical strand of the literature cautions against overinterpreting
average FDI effects once endogeneity and heterogeneity are addressed more rigorously. Carkovic
and Levine (2005) reassess the macro evidence using panel methods designed to deal with
simultaneity, country-specific effects, and dynamic growth specifications, and they conclude that
the exogenous component of FDI does not exert a robust independent effect on growth across
countries. This argument is highly relevant for the present study, not because it implies that FDI
is unimportant, but because it supports a more disciplined empirical interpretation. In particular,
it strengthens the case for evaluating FDI in Tiirkiye as part of a broader transmission structure,
where domestic investment, export structure, and macroeconomic conditions help explain when
and how FDI becomes growth-relevant (Carkovic and Levine, 2005).

Another well-established result is that domestic financial and institutional conditions
condition the effectiveness of FDI. Alfaro et al. (2004) show that FDI contributes more strongly
to growth in economies with more developed local financial markets, and Hermes and Lensink
(2003) likewise emphasize financial development as a key enabling factor. Even when a study
does not estimate a formal financial-development interaction term, this literature implies that
empirical models should be designed to avoid attributing all growth dynamics to FDI itself. In the
context of Tiirkiye, this insight is particularly important because the sample period spans major
shifts in financial integration, macroeconomic credibility, and policy discipline. For this reason,
the present study adopts a specification that keeps FDI central, but evaluates it jointly with
domestic capital formation, inflation dynamics, and export-related variables that reflect the
domestic environment in which FDI operates (Hermes and Lensink, 2003; Alfaro et al., 2004).

Overall, the broader literature yields three principles that shape the empirical strategy of
this study. First, FDI should be treated as a potentially important, but not automatically growth-
enhancing, macroeconomic factor. Second, the domestic transmission environment matters,
which justifies the inclusion of investment and export-related variables alongside FDI in the
empirical framework. Third, lag structure and indirect channels are central features of the FDI-
growth nexus, particularly in long historical samples where policy and institutional conditions
evolve substantially over time. These conclusions map directly onto the modeling choices adopted
in this paper, where the baseline growth equation estimates the direct effect of FDI, while the
channel equations evaluate whether investment and export-side technological upgrading help
explain how FDI becomes more or less effective across periods.

2.2. Empirical Evidence on FDI and Growth in Tiirkiye

Empirical evidence on the FDI-growth nexus in Tiirkiye is extensive but mixed. For this
reason, the literature is best interpreted in methodological clusters rather than as a single line of
uniform findings. A first group of studies uses conventional time-series, cointegration, causality,
VAR, and bounds-testing approaches to examine whether FDI and output move together over
time. Alagoz et al. (2008) examine the Tiirkiye experience for 1992-2007 and report that the
causal relationship between FDI and economic growth is not robust, although their regression
evidence for the post-2002 subperiod suggests a moderate effect of FDI on growth. Mucuk and
Demirsel (2009) represent another early Tirkiye-specific contribution by linking FDI to broader
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economic performance. Ornek (2008), using quarterly data for 1996:4-2006:1, evaluates foreign
capital flows, domestic savings, and growth, and reports that direct investments and short-term
capital inflows are positively associated with economic growth. Katircioglu (2009), using bounds-
testing and causality methods, places the Tiirkiye case within an ARDL-type time-series
framework and finds that the long-run equilibrium relation is stronger when FDI is modeled as
the dependent variable. Dogan (2013), using annual data for 1979-2011, reports cointegration and
bidirectional Granger causality between FDI and growth. Ozturk and Kalyoncu (2007), using
Engle-Granger cointegration and Granger-causality methods for Tiirkiye and Pakistan over 1975-
2004, also report cointegration and bidirectional causality for Tirkiye. These studies are
important because they show that the FDI-growth relation in Tiirkiye is dynamic and potentially
bidirectional rather than mechanically one-directional from FDI to output.

A second group of studies explicitly incorporates foreign trade, domestic investment, and
the direction of causality. Cestepe et al. (2013) analyze FDI, economic growth, and foreign trade
in Tirkiye through the Toda-Yamamoto causality approach, thereby connecting the FDI-growth
debate to the external-sector channel. Acaravcl and Akyol (2017), using time-series methods for
1998-2015, do not find a long-run relationship among FDI, foreign trade, and growth, but report
one-way causality from FDI to economic growth. In contrast, Kahveci and Terzi (2017), using
Sims and DL-VAR causality methods for 1984-2015, find positive one-way causality running
from economic growth and capital formation to FDI rather than from FDI to growth. More recent
evidence by Kadiroglu (2024) again links FDI and international trade to economic growth in
Tiirkiye. This contrast is directly relevant for the present study because it shows that estimated
direction and magnitude are sensitive to the model structure, sample period, and the inclusion of
investment and trade variables.

A third group of studies moves beyond symmetric average effects by using ARDL,
nonlinear, asymmetric, technology-channel, or structural-break-sensitive specifications. Isik
(2016) applies an ARDL bounds-testing approach to the Tiirkiye case for 1970-2014. Onaran and
Selim (2020), using Johansen cointegration and Granger-causality methods for 1980-2015, report
a positive long-run relationship and bidirectional causality between FDI and growth. Demir
(2022), using ARDL and NARDL models for 1970-2020, finds evidence of linear and nonlinear
cointegration, while also showing that the long-run growth contribution of FDI may be
statistically limited. Oksak and Koyuncu (2021) similarly emphasize asymmetry in the
relationship between FDI and productivity in Tiirkiye. Bayraktutan and Tar1 Ozgiir (2017)
examine the technology channel in Turkish manufacturing for 1988-2012, which is particularly
relevant for the present study’s export-side technological-upgrading specification. Sahin et al.
(2020) investigate FDI, economic growth, and energy imports in Tiirkiye under structural breaks
for 1974-2015 and find evidence of a long-run relationship when breaks are taken into account.
This strand of the literature supports the view that the FDI-growth relation in Tiirkiye should not
be reduced to a single symmetric full-sample coefficient.

Overall, the Tirkiye-specific literature supports three conclusions. First, there is no
consensus that FDI exerts a stable and uniformly positive growth effect in Tiirkiye. Second,
findings differ systematically across symmetric linear models, causality-based models,
ARDL/NARDL specifications, and structural-break-sensitive designs. Third, the most persuasive
Tiirkiye evidence suggests that FDI should be interpreted through timing, domestic investment,
trade integration, technology-related channels, and policy-environment conditions. These points
motivate the present paper’s dynamic, regime-interacted, and channel-oriented specification. The
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contribution of this study is therefore not to re-estimate a conventional average FDI-growth
coefficient, but to examine whether the growth relevance of FDI in Tiirkiye changes across policy
regimes and operates through identifiable investment and export-side technological-upgrading
channels.

2.3. FDI in Tiirkiye, Historical and Institutional Context

The historical and institutional context of Tiirkiye is central to identifying and interpreting
FDI effects, because external opening and financial integration unfolded in stages rather than
through a single reform episode. The outward-oriented reform process began with the 24 January
1980 decisions, which initiated a transition toward a more market-oriented and externally oriented
policy framework. Official Central Bank documentation describes this transition in terms of trade
liberalization, changing incentive structures, and broader integration with international markets,
making 1980 the natural starting point for a long-horizon analysis of FDI and growth in Tiirkiye
(CBRT, 2002).

Trade liberalization and financial liberalization, however, were not identical processes, and
this distinction matters for empirical periodization. The broader opening process began in 1980,
but deeper financial openness emerged later, especially with the liberalization of capital
movements at the end of the 1980s. In legal and administrative terms, the framework associated
with Decree No. 32 marks the key turning point, and Treasury and Finance documentation for the
implementing regulations explicitly references the Decree No. 32 legal basis published in the
Official Gazette on 11 August 1989 (Republic of Tiirkiye Ministry of Treasury and Finance,
2008). This sequencing supports the distinction between the initial external opening period and
the more complete financial liberalization regime that followed.
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Figure 1. FDI Net Inflows in Tiirkiye (% of GDP), Annual, 1980-2024.
Notes: Vertical reference lines mark 1980 (external opening), 1989 (capital account liberalization
milestone), and 2002 (post-crisis restructuring regime used in the empirical interaction design).
Source: World Bank (2025), WDI.
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Figure 1 illustrates why the FDI-growth relationship in Tiirkiye should be modeled as
regime-sensitive rather than as a single full-sample average effect. FDI inflows as a share of GDP
remained very low through most of the 1980s and 1990s, despite the outward-oriented policy turn
after 1980 and the capital-account liberalization process associated with 1989. The series then
increased sharply in the 2000s, especially after the post-2001 restructuring period, before
becoming more volatile again around later global and domestic shocks. This pattern suggests that
the volume and potential macroeconomic relevance of FDI changed across policy environments.
The figure does not establish causality, but it motivates the empirical design by showing that the
post-2002 period differs visibly from the earlier low-FDI environment. At the same time, the
marked movements around 2009, 2018, and 2020 justify the inclusion of separate crisis controls
rather than treating all later-period fluctuations as part of the post-2002 regime effect (World
Bank, 2025).

For FDI analysis, staged liberalization implies that the macroeconomic effects of foreign
capital should not be assumed constant across the full sample. In earlier periods, inflation
volatility, recurrent macroeconomic stress, and weaker institutional capacity likely constrained
the extent to which FDI could generate sustained gains in productivity and growth. By contrast,
the post-2001 crisis restructuring period was associated with major reforms in the banking system
and the broader public sector policy framework. OECD country surveys for 2001 and 2002
document this reform environment and the prominence of structural adjustment and banking
sector restructuring in the policy agenda, which is directly relevant for understanding why the
effectiveness of FDI may have changed after 2002 (OECD, 2001, 2002).
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Figure 2. Medium and High-Technology Exports in Tiirkiye (% of manufactured exports), Annual,
1990-2022.
Notes: The figure is included to motivate the export-side technological upgrading channel used in the

later specifications and to illustrate the shorter availability window of the technology-composition
variable relative to the full growth sample.

Source: World Bank (2025), WDI.

Figure 2 motivates the export-side technological-upgrading channel. The medium- and
high-technology export share rises strongly from the early 1990s into the 2000s, indicating that
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Tiirkiye’s manufactured export structure changed substantially during the period in which FDI
inflows also became more visible. This descriptive pattern is consistent with the possibility that
FDI may matter not only through aggregate capital formation, but also through changes in
production organization, supplier linkages, foreign-market integration, and export composition.
However, the figure is not interpreted as direct evidence of FDI-led upgrading. Instead, it justifies
estimating a separate channel equation in which the technology composition of exports is treated
as an outcome variable. Because this series is available only for 1990-2022, it is used in the
channel analysis rather than in the full baseline growth specification (World Bank, 2025).

This historical context directly informs the empirical strategy of the present paper. First, it
justifies the use of a long annual sample beginning in 1980, while preserving 1989 as a meaningful
threshold for robustness checks. Second, it motivates explicit regime interactions centered on the
post-2002 period, when post-crisis institutional restructuring may have altered the transmission
of FDI to growth. Third, it supports the channel-based approach adopted in the paper, because
FDI effects in Tiirkiye are likely to operate not only through aggregate growth but also through
capital accumulation and export-side technological upgrading. The use of the medium- and high-
technology export share in the channel equations is consistent with this logic and with the
available WDI coverage for the latter subsample (World Bank, 2025).

These historical and empirical considerations jointly motivate the dynamic, regime-
interacted, and channel-based specifications presented in the methodology section.

3. Methodology and Empirical Strategy

This study examines the effects of FDI on economic growth in Tiirkiye in a dynamic annual
time series framework, with particular emphasis on policy-regime dependence and secondary
transmission channels. The empirical strategy is built on the premise that the economic effects of
FDI are unlikely to be constant across the full sample period and may emerge with a lag. In
particular, FDI effects may be delayed rather than contemporaneous, and a single average
coefficient estimated over a long historical period may obscure important structural differences
across policy regimes. To address these issues, the baseline specification includes lagged FDI
terms, a lagged dependent variable, and an interaction between lagged FDI and a post-2002
policy-regime indicator. This periodization is motivated not only by the 2001 crisis itself, but also
by the macroeconomic and institutional restructuring that followed, including changes in policy
credibility, financial architecture, and the broader investment environment in Tiirkiye. The post-
2002 period is therefore used to capture the structural shift associated with the post-2001 reform
era and the subsequent reorganization of macroeconomic policy and institutions. Accordingly,
the analysis combines a baseline dynamic growth model with regime interaction terms and
channel equations that trace the role of capital accumulation and export-side technological
upgrading.

The empirical framework is a dynamic distributed-lag regression design estimated in
annual time-series data. More precisely, the study estimates single-equation dynamic regressions
with a lagged dependent variable, lagged FDI terms, regime-interaction terms, macroeconomic
controls, and crisis indicators. Although the specification is related to the autoregressive
distributed-lag tradition in the broad sense that it combines persistence and lagged regressors, it
is not implemented as a formal ARDL bounds-testing or error-correction procedure. The objective
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is therefore not to estimate long-run cointegration coefficients through a bounds-test framework,
but to evaluate whether the short- to medium-run growth relevance of FDI differs across policy
regimes and through observable transmission channels. This clarification is important because the
paper’s main empirical object is the regime-specific marginal effect of lagged FDI rather than a
conventional ARDL long-run multiplier.

The regressions are estimated by ordinary least squares, and statistical inference is based
on Newey-West heteroskedasticity and autocorrelation consistent standard errors (Newey and
West, 1987). This choice is appropriate for the present annual macroeconomic application
because the sample is moderate in length, the specifications are deliberately parsimonious, and
residual heteroskedasticity or low-order serial correlation may otherwise affect conventional
standard errors. The empirical objective is not to claim a fully structural causal estimate. Rather,
the aim is to provide a mechanism-consistent macroeconometric assessment of how the FDI-
growth relationship in Tiirkiye evolved across policy regimes and through identifiable
transmission channels.

All variables are obtained from the World Bank’s WDI for Tiirkiye (World Bank, 2025).
While Table 1 and Appendix Table Al provide the full definitions, units, transformations, and
sample coverage for each series, the expected coefficient signs for the baseline and channel
equations are summarized in Appendix Table A2.

Table 1. Variable Definitions and Coverage
Variable Definition-Role in models Coverage in dataset
Annual growth rate of real GDP per capita (%) - Main

9t dependent variable 1980-2024
Annual real GDP growth (%) - Alternative growth dependent 1980-2024
Ye variable in robustness
1 0, -
fdi, Net_ inflows of FDI as a share of GDP (%) - Core explanatory 1980-2024
variable
1 1 0 -
inv, Gross capital f_ormatlon as a share of GDP (%) - Growth 1980-2024
control and capital-channel outcome
ex Exports of goods and services as a share of GDP (%) - 1980-2024
P External sector control
i 0, -
trd, Total trz_ade (exports + imports) as a share of GDP (%) 1980-2024
Alternative openness control
Annual inflation rate based on GDP deflator (%) - i
m: (deflator) Macroeconomic stability control (log transformed, lagged) 1980-2024
- - A —— -
 (CPI) Annual CPI inflation rate (%) - Alternative inflation control 1980-2024

(log transformed, lagged)

Labor productivity growth, defined from GDP per person

Aln(prody) employed in constant 2021 PPP dollars - Supplementary 1992-2024

productivity channel

Share of medium and high-tech exports in manufactured

exports (%) - Technology upgrading channel

D202 Post-2002 policy—env_ironment indicator - Equals 1 from 2002 1980-2024
onward and 0 otherwise

Crisis indicators for 1994, 2001, 2009, 2018, and 2020; As applicable within

controls for major macroeconomic shocks as applicable the estimation sample

Notes: D% is used through interaction terms with lagged FDI to test whether the marginal effect of FDI

differs in the post-2002 policy environment. C; denotes crisis-year indicators for major macroeconomic shocks

and enters the models as intercept-shock controls. Coverage refers to data availability in the WDI dataset;

effective estimation samples differ according to lag structure and variable availability.

Source: World Bank (2025), WDI.

techy 1990-2022

Gt
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The dependent variable in the baseline specification is real GDP per capita growth (annual
percent), denoted by g;. The core explanatory variable is FDI net inflows as a percent of GDP,
denoted by fdi,, which is preferred to nominal FDI levels because scaling by GDP reduces size
effects and nominal trend distortions. Gross capital formation as a percent of GDP is denoted by
inv;, exports of goods and services as a percent of GDP by exp;, trade openness by trd;, and
inflation by m;, measured with either the GDP deflator or CPI depending on the specification. For
the export-side technology channel, tech, denotes medium and high-technology exports as a
share of manufactured exports. The medium and high-technology export share is used as a macro-
level proxy for export-side technological upgrading. While this variable does not directly measure
firm-level technology spillovers, it provides an informative channel indicator for assessing
whether FDI is associated with shifts toward more technology-intensive export structures in
Tiirkiye. As a supplementary productivity channel proxy, prod; is defined as the annual log
difference of GDP per person employed in constant PPP terms. The regime indicator D292 equals
1 for years from 2002 onward and O otherwise, and the vector C, includes crisis dummies for
1994, 2001, 2009, 2018, and 2020. All lag structures are specified in the equation set below and
are chosen to reflect delayed macroeconomic transmission while preserving degrees of freedom.

The regime variable D?°°2 is not included as a stand-alone intercept dummy in the baseline
specification. It is used through interaction terms with lagged FDI because the empirical question
is whether the marginal effect of FDI changed after the post-2001 restructuring period. In this
sense, the interaction term functions as a slope-shift specification for the FDI coefficient. By
contrast, the crisis indicators C; are included as intercept-shock controls for years in which major
macroeconomic disruptions affected growth and related variables. These indicators control for
discrete crisis-year effects associated with 1994, 2001, 2009, 2018, and 2020, while the post-2002
interaction captures the more persistent policy-environment difference in FDI transmission.

The lag structure is chosen parsimoniously for theoretical and data-related reasons. The
baseline growth equation includes one lag of FDI because FDI effects on aggregate growth are
unlikely to be fully contemporaneous in annual data, while adding many lags would be
inappropriate given the limited time-series dimension and the inclusion of crisis controls and
regime interactions. The capital-channel equation also uses a one-year FDI lag because
investment responses can occur relatively quickly through capital formation and project
implementation. The export-side technology equation uses a two-year FDI lag because changes
in export technology composition are expected to require a longer adjustment period than
aggregate investment responses. In all dynamic equations, a single lag of the dependent variable
is included to capture persistence or mean reversion while preserving degrees of freedom. The
extended growth specification with two FDI lags, reported as a robustness check, evaluates
whether the baseline conclusions depend on the one-year FDI lag assumption.

Stationarity and structural-break diagnostics are used to support the time-series
specification. Augmented Dickey-Fuller tests are reported in Appendix Table C2 (Dickey and
Fuller, 1979). In addition, Appendix Table C3 reports Zivot-Andrews endogenous one-break unit-
root diagnostics, following the Perron-type structural-break unit-root testing tradition, to assess
whether the variables display evidence of structural shifts around major macroeconomic episodes
(Perron, 1997; Zivot and Andrews, 1992). These tests are used as diagnostics rather than as the
sole basis for periodization. The post-2002 threshold is motivated primarily by the post-2001
restructuring of Tiirkiye’s macroeconomic and financial policy environment, while the break
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diagnostics provide additional evidence on whether the data contain structural shifts consistent
with this historical interpretation.

The structural-break diagnostics provide additional support for the paper’s historical
periodization, but they do not mechanically determine it. The Zivot-Andrews test identifies
endogenous break dates around the early 2000s for several key variables, including 2002 for GDP
per capita growth, 2004 for FDI inflows, 2001 for CPI inflation, 2002 for medium and high-
technology export composition, and 2003 for log labor productivity. These break dates cluster
around the post-2001 restructuring period and are consistent with the view that Tiirkiye’s
macroeconomic and investment environment changed substantially in the early 2000s. At the
same time, the break dates are not identical across all variables, and several series do not reject
the unit-root null even after allowing for a break. For this reason, the tests are interpreted as
diagnostic evidence supporting the historical rationale for the post-2002 policy-environment
threshold, not as a mechanical rule that determines the model periodization. Later shocks,
including 2009, 2018, and 2020, are treated separately through crisis controls because they are
major temporary disruptions rather than the persistent policy-environment threshold tested by the
FDI-regime interaction.

As an additional lag-specification diagnostic, Appendix Table C4 compares
contemporaneous, one-year lag, and two-year distributed-lag FDI specifications using the Akaike
information criterion and the Schwarz/Bayesian information criterion (Akaike, 1974; Schwarz,
1978). The lag-specification diagnostics support the use of lagged FDI terms rather than a purely
contemporaneous specification. The contemporaneous FDI specification has the weakest
information-criterion performance. The one-year lag baseline improves both AIC and BIC/SIC
substantially, while the two-lag distributed specification yields the lowest criteria. However, the
BIC/SIC improvement of the two-lag specification relative to the one-year baseline is very small,
and the additional lag terms do not alter the substantive interpretation of the results. For this
reason, the one-year lag model is retained as the parsimonious baseline, and the two-lag
specification is reported as a robustness check.

The equation set is organized to separate the direct growth relationship from the channels
through which FDI may operate. Equation (1) is the baseline growth equation, and tests whether
lagged FDI is associated with real GDP per capita growth after controlling for growth persistence,
domestic investment, external-sector conditions, inflation, and major crisis episodes. Equation (2)
derives the implied regime-specific marginal effect of FDI from the interaction structure.
Equation (3) extends the baseline model by adding an additional FDI lag as a robustness check
for delayed transmission. Equation (4) estimates the capital-accumulation channel by using gross
capital formation as the dependent variable. Equation (5) estimates the export-side technological-
upgrading channel by using the medium and high-technology export share as the dependent
variable. Equation (6) derives the implied marginal effect for the technology-channel equation.
Equation (7) provides a supplementary productivity-channel check. This structure allows the
paper to distinguish between direct growth effects, timing effects, and observable transmission
mechanisms.

The formal model set begins with a baseline growth specification that identifies the direct
effect of FDI on real GDP per capita growth and tests whether this effect changes in the post-
2002 policy regime. The subsequent equations extend the analysis to distributed FDI lags and
channel-specific outcomes, allowing the empirical framework to evaluate not only whether FDI
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matters for growth in Tiirkiye, but also whether the timing and transmission of its effects differ
across policy regimes. The implied regime-specific marginal effects are derived directly from the
interaction terms and reported alongside the relevant specifications.

The baseline growth specification is given by

gt = Qo+ ayge_q +Pifdicy + Pr(fdii_y X DEP%) 1)
+y inv + yexpe + y3In(1 + ) + 8'Ce + &

where &, is the disturbance term. In Equation (1), 8, measures the pre-2002 marginal effect of
FDI on growth and 8, measures the change in that effect after 2002. The implied regime-specific
marginal effect is

9g9: { B,  t<2002 @
dfdi,_,  B1+ B t=2002

This parameterization directly tests the central hypothesis of the paper, namely that the
growth effect of FDI in Tiirkiye became more favorable after the post-2001 restructuring period.

To allow for delayed FDI transmission beyond a single lag, an extended growth
specification introduces distributed FDI lags and corresponding regime interactions:

K K
ge= ot @G+ Z Bi fdie—y + Z O (fdic_i X DZ°°%) 3)
k=1 k=1
+y inv, + yrexpe + y3In(l + 1) + 6'Ce + &

where K is set to 2 in the reported robustness specification. This extension is used to test whether
the baseline one-year FDI lag captures the relevant short- to medium-run transmission pattern,
while avoiding overparameterization in the annual sample. Equation (3) is used as a robustness
specification and helps assess whether FDI effects emerge gradually rather than immediately.

The first channel equation tests whether FDI is associated with domestic investment
intensity, using gross capital formation as the dependent variable:

inve = po + pyinve_q + ¢1fdie_q + o (fdip_q X DE2%?)

4
+iitrd; + KIn(1 +1e_q) + V' Ce + 1y @

where u; is the disturbance term. In this equation, ¢, captures the pre-2002 association between
FDI and investment intensity and ¢, captures the post-2002 change in that association. Equation
(4) evaluates the capital accumulation transmission channel from FDI to growth.

The second channel equation focuses on export-side technological upgrading:

tech, = 1o+ nyteche_q +P1fdic_ + P, (fdip_y X DF%%)

5
+pexpy + painvy + p3ln(1 + we_q) + 7'Ce + v, ®)

where v, is the disturbance term. A two-year lag of FDI is used because changes in export
technology composition are unlikely to occur contemporaneously with inflows. The implied
marginal effect of FDI on export technology composition is

dtech, { Yy, <2002 ©
ofdi,_, W1+, t=2002
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Equation (5) is central to the paper’s secondary-effects argument because it tests whether
the relationship between FDI and export quality became more favorable in the later regime.

As a supplementary mechanism check, the study estimates a productivity equation using
labor productivity growth, defined as the annual log difference of GDP per person employed:

prody = wo+ wiprode_y + x1fdie_y + xo(fdip_q X DF°?

7
+inv; + (expy + GGIn(1 + mp_q) + V' Cr + wy )

This equation is interpreted cautiously because the productivity proxy begins later than the
main growth variables and aggregate annual productivity spillovers are difficult to identify in a
single-country setting.

The descriptive dataset spans from 1980 to 2024. However, the preferred estimation
window for the baseline growth and capital accumulation equations is 1989 to 2024, which better
reflects Tirkiye’s post-liberalization macro-financial environment. The 1980 to 2024 period is
retained for robustness checks. The technology upgrading equation is estimated over 1990 to
2022, and the supplementary productivity equation is estimated from 1991 onward. Descriptive
statistics are reported in Table 2.

Table 2. Descriptive Statistics

Symbol N Start End Mean SD Min Max

Ot 45 1980 2024 3.11 4.17 -6.63 10.80
L 45 1980 2024 4.62 4.16 -5.46 11.81
fdi 45 1980 2024 0.97 0.84 0.03 3.61

inv 45 1980 2024 26.07 5.54 16.18 38.60
expt 45 1980 2024 21.43 6.97 5.16 38.14
m (deflator) 45 1980 2024 41.95 34.11 5.58 157.83
prody 33 1992 2024 291 5.04 -12.41 12.46
tech; 33 1990 2022 35.69 9.07 19.65 45.54

Source: Author’s calculations based on World Bank (2025), WDI.

4. Empirical Results

The empirical results indicate that the effects of FDI on economic growth in Tiirkiye are
dependent on the policy regime, and that the most informative evidence is found in the interaction
terms and channel equations rather than in a large unconditional direct growth coefficient. In the
baseline growth equation, the estimated coefficient on lagged FDI, 8,, is negative and statistically
significant in the pre-2002 period, while the interaction term S,is positive and statistically
significant. This pattern implies that the FDI-growth relationship improves after 2002, as
formalized in Equation (2). The post-2002 marginal effect, 8; + B, is substantially less adverse
than the pre-2002 effect, although it remains economically modest in the preferred specification.

This result supports the paper’s main argument in a disciplined way. The evidence does not
justify a broad claim that FDI was a uniformly strong growth driver throughout the full sample.
Instead, it indicates that the growth impact of FDI in Tiirkiye was conditional on the
macroeconomic regime. The positive and significant post-2002 interaction term suggests that the
institutional and policy changes that followed the 2001 crisis improved Tiirkiye’s ability to absorb
and utilize FDI, even though the direct aggregate growth payoff remained limited after controlling
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for macroeconomic conditions, persistence, and crisis episodes. The baseline and extended
growth regression results are reported in Table 3.

The control variables are broadly consistent with macroeconomic expectations. Gross
capital formation is positively associated with GDP per capita growth, which confirms the
importance of domestic investment as a core growth driver. Inflation generally enters with the
expected destabilizing sign, although the level of statistical significance varies across equations
depending on the inflation measure and the role of crisis controls. The crisis dummies are
economically important and absorb major contraction episodes, which confirms that explicit crisis
controls are necessary for a long annual Tiirkiye sample. Without these controls, the estimated
FDI coefficients would be more vulnerable to contamination from systemic shocks.

Table 3. Baseline and Channel Regression Results
Variable Model 1: Growth

Model 2: Capital Model 3: Tech Exports

Channel Channel
fdit -11.739**(4.753) 8.421%**(2.714)
fdies x D202 9.396** (4.600) -8.221%** (2.626)
fdi 2 -7.565** (3.440)
fdi . x D% 7.240** (3.445)

Lagged dependent

-0.287*** (0.105) 0.388*** (0.100) 0.961*** (0.090)

variable

inv 0.720*** (0.215) -0.100 (0.069)
trd; 0.221*** (0.055)

expt -0.394*** (0.128) -0.152** (0.060)
In(1+n1) (deflator) -2.094 (2.404) 2.584** (1.135)
In(1+n.1) (CPI) -5.278** (2.588)

l1904 -5.174*** (1.756) -5.735*** (0.707) 0.591 (0.867)
12001 -2.446 (2.603) -8.454*** (0.949) 2.068** (0.961)
12009 -6.847*** (1.564) -5.239*** (0.283) -0.589 (0.681)
12018 -1.980** (0.839) -1.984*** (0.631) 0.496 (0.409)
12020 -8.431*** (1.179) 3.622*** (0.680) 0.646 (0.438)
Constant -0.896 (5.434) 7.020%** (2.478) 9.037*** (2.817)

Notes: Newey-West HAC standard errors are reported in parentheses. *, **, and *** denote statistical
significance at the 10%, 5%, and 1% levels, respectively. Coefficient labels use model notation
consistent with Section 3.

Source: Author’s calculations based on World Bank (2025), WDI.

The capital accumulation channel results from Equation (4) require careful interpretation.
The dependent variable in this equation is gross capital formation as a share of GDP, so the results
should be interpreted as evidence on investment intensity rather than as a direct measure of the
physical capital stock. The pre-2002 coefficient on lagged FDI is positive and statistically
significant, while the post-2002 interaction term is negative and statistically significant. The
implied post-2002 net effect is small and statistically insignificant, as reported in Table 4. This
means that FDI was more strongly associated with aggregate investment intensity before 2002,
whereas this direct FDI-investment association weakened substantially in the post-2002 regime.

This pattern does not contradict the baseline growth equation. In the pre-2002 period, FDI
may have been reflected more visibly in aggregate investment ratios without generating a
favorable growth effect because the broader macroeconomic environment was characterized by
higher instability, recurrent crisis episodes, inflation volatility, and weaker transmission
conditions. Under such conditions, foreign-capital inflows can raise measured investment
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intensity while their growth payoff remains limited or even adverse once macroeconomic
controls, persistence, and crisis shocks are taken into account. This interpretation is consistent
with the mixed Tiirkiye-specific literature, where the estimated FDI-growth relationship differs
across sample windows, causality structures, and model specifications. Studies such as Acaravci
and Akyol (2017), Kahveci and Terzi (2017), Demir (2022), and Oksak and Koyuncu (2021)
similarly caution against interpreting FDI as a mechanically positive and stable growth driver in
Tirkiye.

The post-2002 weakening of the direct FDI-investment link should therefore be read as a
change in the mode of transmission rather than as evidence that FDI became irrelevant. In the
later regime, FDI appears less strongly connected to the quantity of aggregate investment
formation, while the growth and technology-channel equations suggest a more favorable pattern
of transmission through broader production restructuring and export-side technological
composition. This is also consistent with the technology-channel emphasis in Tirkiye-focused
work such as Bayraktutan and Tar1 Ozgiir (2017). The capital-channel result therefore strengthens
the paper’s main argument: the macroeconomic relevance of FDI in Tiirkiye depends not only on
the amount of investment associated with inflows, but also on the regime-specific conditions
through which those inflows are transformed into growth-relevant outcomes.

The technology upgrading equation in (5) is central to the paper’s secondary-effects
narrative. In this equation, the pre-2002 coefficient on lagged FDI, 1, is negative, while the
interaction term v, is positive and statistically significant. As shown in Equation (6), the implied
post-2002 marginal effect is substantially less adverse and close to zero in the preferred
specification. This result does not support an overstatement that FDI alone drove technological
upgrading in Tiirkiye’s exports. However, it does support a more credible conclusion, namely that
the relationship between FDI and the technological composition of exports improved after 2002.
The use of a two-year lag is important in this context because technology diffusion and
production-network integration are gradual processes.

The supplementary productivity equation in Equation (7), reported in Appendix Table D1,
does not provide strong evidence of productivity-channel transmission from FDI in the available
annual data. The coefficient on lagged FDI and the post-2002 FDI interaction term are both
statistically insignificant, and the joint Wald test fails to reject the null that the two FDI terms are
jointly equal to zero. The calculated post-2002 net effect is only weakly significant at the 10
percent level and should therefore be interpreted cautiously rather than as primary evidence of
FDI-driven productivity effects. This result is not unusual in annual single-country
macroeconometric work, because aggregate productivity spillovers from FDI are likely to be
sector-specific, delayed, and sensitive to measurement and aggregation. The productivity
equation is therefore treated as a supplementary mechanism check rather than as a decisive test.
Its weaker results reinforce the need for caution and support the paper’s emphasis on observable
investment and export-composition channels, where the empirical signal is more directly
traceable in the available annual data.

Taken together, the results support a nuanced interpretation of FDI in Tiirkiye. FDI did not
function as a stable and uniformly positive growth driver across the entire sample period. Instead,
the evidence points to a regime-dependent process in which the economic effects of FDI became
more favorable after the post-2001 restructuring era. This shift is most clearly visible in the
interaction terms and in the evolution of transmission channels, especially export-side
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technological composition, rather than in a large direct growth coefficient. The implied regime-
specific marginal effects for the baseline and channel equations are presented in Table 4, while
the supplementary productivity-channel regression corresponding to Equation (7) is reported in
Appendix Table D1.

Table 4. Implied FDI Marginal Effects by Policy Regime

Implied

. FDI Effect p (Pre- Post-2002 p p (Post
Equation Pre-2002  2002)  Differential  (Diff) Poéﬁégtoz Net)
Growth (GDP per capita
growth), 1989-2024 -11.739 0.014 9.396 0.041 -2.343 0.000
Capital accumulation
(GCF % GDP), 1989- 8.421 0.002 -8.221 0.002 0.201 0.533
2024
Tech export upgrading
(MHT share), 1990- -7.565 0.028 7.240 0.036 -0.325 0.328
2022

Notes: Implied effects summarize regime-specific marginal effects derived from the interaction
specifications.
Source: Author’s calculations based on World Bank (2025), WDI.

The robustness checks provide additional support for the regime-sensitive interpretation of
the baseline results, but they also clarify the limits of the direct growth effect. Appendix Tables
B1-B8 report sensitivity checks based on the full 1980 start date, an alternative openness proxy,
an alternative inflation proxy, an extended FDI lag structure, leave-one-out crisis controls,
exclusion of the pandemic year, an alternative growth outcome, and a linear time trend. Across
these exercises, the main sign pattern is stable: the pre-2002 FDI coefficient remains negative,
while the post-2002 FDI interaction remains positive in all reported specifications. This confirms
that the central result is not driven by a single sample window, control-variable choice, crisis
dummy, pandemic observation, or trend specification.

The sample-window robustness check in Appendix Table B1 re-estimates the baseline
growth equation from 1980 rather than 1989. The coefficient on lagged FDI remains negative and
statistically significant, while the post-2002 interaction remains positive and weakly significant.
The implied post-2002 net effect is still negative but smaller in magnitude than the pre-2002
coefficient. This result supports the interpretation that extending the sample to the early
liberalization years does not eliminate the regime-dependent pattern, although the longer sample
naturally includes a more heterogeneous macroeconomic environment.

The alternative control-variable specifications in Appendix Tables B2 and B3 lead to
similar conclusions. Replacing exports with total trade openness preserves the negative pre-2002
FDI coefficient and the positive post-2002 differential, although the interaction term is weaker
statistically. Replacing GDP-deflator inflation with CPI inflation also preserves the same sign
structure, with a negative and statistically significant pre-2002 FDI coefficient and a positive post-
2002 interaction. These results indicate that the baseline conclusion is not an artifact of a
particular openness or inflation measure. At the same time, the fact that the interaction term is not
equally strong across all specifications reinforces the paper’s cautious interpretation: the evidence
supports improved post-2002 FDI transmission, but not a large unconditional positive growth
effect.
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The lag-structure robustness check in Appendix Table B4 further supports the timing-based
interpretation. When a second FDI lag and its post-2002 interaction are added, the first lag of FDI
remains negative and statistically significant, while the first-lag post-2002 interaction remains
positive and statistically significant. The second FDI lag terms are not statistically significant,
suggesting that the main regime-sensitive growth signal is concentrated in the one-year lag rather
than in a longer distributed-lag structure. This result supports the use of the parsimonious baseline
lag specification and indicates that the main finding is not produced by omitting an additional
annual FDI lag.

The crisis and pandemic checks in Appendix Tables B5 and B6 are particularly important
because the paper’s empirical design explicitly controls for major macroeconomic disruptions. In
the leave-one-out crisis exercise, omitting each crisis dummy one at a time leaves the pre-2002
FDI coefficient negative and the post-2002 interaction positive in every case. The implied post-
2002 net effects remain close to the baseline range, indicating that the regime-sensitive result is
not driven by any single crisis dummy. Excluding the pandemic year also preserves the baseline
sign and significance pattern: lagged FDI remains negative and statistically significant, while the
post-2002 interaction remains positive and statistically significant. Thus, the result is not
mechanically driven by the 2020 observation.

The alternative dependent-variable and trend-control checks in Appendix Tables B7 and
B8 further confirm the stability of the main interpretation. When aggregate GDP growth is used
instead of GDP per capita growth, the pre-2002 FDI coefficient remains negative and statistically
significant, while the post-2002 interaction remains positive but statistically weaker. When a
linear time trend is added, both the negative pre-2002 FDI coefficient and the positive post-2002
interaction remain statistically significant. The trend itself is negative and statistically significant,
which suggests that controlling for deterministic time movement strengthens rather than weakens
the regime-dependent interpretation.

Taken together, the robustness results support the central conclusion of the paper. They do
not show that FDI generated a large positive unconditional growth effect in Tiirkiye. Rather, they
show that the estimated FDI-growth relationship is systematically different across regimes: the
pre-2002 association is adverse, while the post-2002 interaction consistently offsets part of that
adverse effect. This pattern is consistent with the paper’s broader mechanism-based argument that
the macroeconomic relevance of FDI in Tirkiye depends on timing, policy-environment
conditions, crisis exposure, and transmission quality rather than on the volume of FDI inflows
alone. Diagnostic and specification checks are reported in Appendix C. Model diagnostics are
presented in Appendix Table C1, stationarity and structural-break diagnostics are reported in
Appendix Tables C2 and C3, and lag-specification diagnostics are reported in Appendix Table
C4.

The empirical evidence supports the paper’s central hypothesis in a qualified way. The
consistently negative pre-2002 FDI coefficient and positive post-2002 interaction indicate that
the FDI-growth relationship is not stable across the full sample. The lag-structure robustness
check further shows that the main signal is concentrated in lagged rather than contemporaneous
FDI terms, which is consistent with delayed macroeconomic transmission. However, the implied
post-2002 net effect remains modest, and the productivity-channel evidence is weak. The results
therefore support a cautious version of the hypothesis: FDI transmission in Tiirkiye became more
favorable after the post-2001 restructuring period, but the growth payoff appears to operate
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through regime-specific transmission quality rather than through a large unconditional direct
effect.

5. Discussion

The findings imply that FDI policy in Tiirkiye should be assessed in terms of transmission
quality, not only inflow quantity. The baseline growth estimates show that the direct aggregate
growth payoff from FDI is conditional and relatively modest. At the same time, the channel
evidence indicates that the post-2002 environment improved the way FDI interacted with the
economy, particularly through export-side upgrading. This suggests that the effectiveness of FDI
depends on the domestic conditions that shape how foreign capital is absorbed and transmitted,
including macroeconomic stability, institutional quality, and the structure of domestic production.

The results also highlight the value of a policy-regime-sensitive empirical design in
country-specific FDI studies. A single average FDI coefficient estimated over the full sample
would obscure the post-2002 improvement captured by the interaction terms. By explicitly
modeling policy-regime dependence, the paper provides a more historically grounded account of
the FDI-growth relationship in Tiirkiye. This is analytically useful for policy because it indicates
that reforms can alter not only the volume of FDI inflows but also their economic effectiveness.

The capital accumulation and technology upgrading equations also clarify why a narrow
focus on aggregate growth alone can be misleading. The capital-channel result shows that the
direct association between FDI and investment intensity was stronger before 2002, even though
the corresponding growth effect was unfavorable in the baseline equation. This combination is
economically plausible in a volatile macroeconomic environment, where investment associated
with foreign inflows may not translate into durable per capita growth because of instability, crisis
exposure, and weak absorptive conditions. After 2002, the direct FDI-investment link becomes
much weaker, while the regime interaction in the growth equation and the technology-channel
estimates point to a more favorable transmission structure. The result is therefore not that capital
accumulation is irrelevant, but that the role of FDI appears to have shifted from a more visible
aggregate investment-ratio association toward broader production and export-composition
channels. This distinction matters for policy design because it points to the need for
complementary policies that strengthen domestic firms’ capacity to connect to higher-value
production and export networks.

The paper remains careful in its interpretation. The dynamic annual time series framework
with Newey-West inference, crisis controls, and regime interactions is a strong and defensible
empirical design for the available data, but it is not a fully structural causal identification strategy.
The contribution of the study is therefore best understood as a rigorous macroeconometric
assessment of changing FDI transmission in Tiirkiye, with explicit evidence on timing, regime
dependence, and channel behavior. This framing is stronger than a conventional FDI-growth
regression because it is mechanism-based, historically consistent, and directly relevant to policy
debates.
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6. Conclusion

This study examined the effects of FDI on economic growth in Tiirkiye using a dynamic
annual time-series framework that explicitly accounts for timing, policy-regime dependence, and
transmission channels. The study is motivated by the fact that the Tiirkiye-specific FDI-growth
literature does not provide a uniform conclusion and that Tiirkiye’s macroeconomic environment
changed substantially between the pre-2002 instability period and the post-2001 restructuring
period. For this reason, the paper does not estimate a single average FDI-growth relationship.
Instead, it evaluates whether the growth relevance of FDI changed across policy environments
and whether FDI operated through observable channels such as investment intensity, export-side
technological upgrading, and labor-productivity performance.

The empirical results show that the FDI-growth relationship in Tiirkiye is regime-sensitive.
In the baseline growth equation, the pre-2002 FDI coefficient is negative, while the post-2002
interaction term is positive and statistically significant. This indicates that the FDI-growth
relationship became more favorable after the post-2001 restructuring period, although the implied
post-2002 direct growth effect remains economically modest. The channel results provide a more
detailed interpretation. The capital-accumulation equation shows that FDI was more strongly
associated with aggregate investment intensity before 2002, whereas this direct association
weakened after 2002. The technology-upgrading equation indicates an improvement in the
relationship between FDI and the medium and high-technology export share after 2002. The
supplementary productivity equation provides weaker evidence and is therefore interpreted
cautiously.

The policy implication is that attracting FDI is not sufficient by itself. The growth benefits
of FDI depend on the domestic environment that determines whether foreign capital is
transformed into productive capacity, export upgrading, technology diffusion, and durable
productivity gains. For Tiirkiye, policies that strengthen macroeconomic stability, domestic
supplier capacity, human capital, investment quality, and higher-technology export integration
are more likely to increase the growth payoff from FDI than policies focused only on the volume
of inflows. The results also imply that crisis management matters: temporary shocks such as 2009,
2018, and 2020 can disrupt transmission even when the broader post-2002 policy environment is
more favorable than the earlier period.

The study is subject to the usual limitations of annual single-country macroeconometric
analysis. The empirical design is strong for the available data, but it does not provide a fully
structural causal estimate, and some channel variables are available only for shorter subsamples.
These limitations do not weaken the central contribution, but they do suggest useful extensions.
Future work can disaggregate FDI by sector and composition, and it can incorporate richer
productivity and innovation indicators from complementary sources to sharpen the analysis of
long-run transmission mechanisms. Even with these extensions left for future research, the core
conclusion is clear: the economic effects of FDI in Tiirkiye are regime-dependent, and their most
meaningful gains are visible in the channels and quality of transmission rather than in a large
unconditional growth coefficient.
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Table Al. Extended Variable Definitions and Sources

Symbol Variable name Definition Transformation in models Unit Role Coverage used
Ot GDP per capita growth  Annual growth rate of Used in levels (percent) Percent Dependent variable in 1989-2024
(annual %) real GDP per capita baseline growth model (baseline); 1980-
2024 (robustness)
Vi GDP growth (annual %)  Annual growth rate of Used in levels (percent) Percent Robustness dependent 1989-2024
real GDP variable (baseline); 1980-
2024 (robustness)
fdis Foreign direct Net inflows of FDI scaled  Enter lagged (t-1) in growth and Percent of Core regressor and 1989-2024; 1990-
investment, net inflows by GDP investment models; lagged (t-2) in GDP regime interaction term 2022 in technology
(% of GDP) technology model; interacted with Post- model
2002
inv Gross capital formation ~ Gross capital formation Contemporaneous control in growth Percent of Control and investment 1989-2024
(% of GDP) scaled by GDP model; lagged dependent variable in GDP channel outcome
investment channel model
expt Exports of goods and Exports scaled by GDP Contemporaneous control in growth and  Percent of Openness control 1989-2024; 1990-
services (% of GDP) technology models GDP 2022 in technology
model
trdy Trade (% of GDP) Exports plus imports Alternative openness control (not jointly  Percent of Openness control 1989-2024
scaled by GDP with exports share) GDP (robustness / channel
equation)
m Inflation, GDP deflator ~ Annual inflation rate Log transform In(1 + pi/100), lagged one  Percent Macroeconomic stability ~ 1989-2024; 1990-
(deflator) (annual %) based on GDP deflator year control 2022 in technology
model
it (CPI) Inflation, consumer Annual CPI inflation rate  Log transform In(1 + pi/100), lagged one  Percent Alternative inflation 1989-2024
prices (annual %) year control
techy Medium and high-tech Share of medium and Lagged dependent variable; FDI enters Percent Export-side 1990-2022
exports (% high-tech exports in with two-year lag and Post-2002 technological upgrading
manufactured exports) manufactured exports interaction channel outcome
Aln(prod))  GDP per person GDP divided by total Productivity growth proxy defined as 100  PPP dollars Supplementary 1991-2024 (levels);
employed (constant employment in constant * (In(levely) - In(level.1)) (level); percent  productivity channel 1992-2024 (growth)
2021 PPP $) PPP dollars (growth) outcome
D,2002 Post-2002 regime Indicator equals 1 for Used only through interaction terms with ~ Binary Captures regime shift in 1989-2024
dummy years 2002 and later; O lagged FDI FDI effects
otherwise
Ct Crisis dummies (1994, Year indicators for major  Included as level dummies Binary Controls for episodic As applicable within

2001, 2009, 2018, 2020)

macro shocks

macro disruptions

sample

Source: World Bank (2025), WDI.
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Table A2. Theoretical Expectations and Coefficient Interpretation Framework

Panel A. Baseline growth model (Equation 1)

Coefficient Variable Expected sign Interpretation
o1 Idalgged GDP per capita growth, +/- Captures growth persistence or mean reversion in annual growth dynamics
t-

81 FDI inflows (% of GDP), fdic. Ambiguous (often +) Ere-ZQQZ marginal effect of F DI.on growth, sign is empirical in Tiirkiye due to
instability and structural constraints

B, FDI x Post-2002, fdi, x D% + Improvement in the _FDI-growth effect after 2002, positive implies more favorable
post-2002 transmission

. A
Y1 ggﬁ; Ci?f\)/'tal formation (% of + Higher domestic investment intensity should support growth
] t

v Exports (% of GDP), exp + (but can be mixed) Expprt orlentgt_lon may support growth, but sign may vary with import dependence and
cyclical conditions

Y3 Inflation term, In(1+mt.1) - Macroeconomic instability is expected to reduce growth

5 Crisis dummies, C; Mostly - gr?tsieriyr‘]a;rs are expected to depress growth, except possible rebound effects depending

Panel B. Extended growth model with distributed FDI lags (Equation 3)

Coefficient Variable Expected sign Interpretation

B Lagged FDI terms, fdic« Ambiguous by lag Pre-2002 FDI effects may be weak, delayed, or negative in early periods

Ok E%ﬁzlags x Post-2002, T x + Post-2002 improvement in the FDI effect at lag k

2Bk Cumulative pre-2002 FDI effect Ambiguous Total short-to-medium run FDI effect before 2002

Z(Br+0k) Cumulative post-2002 FDI More I|kely_+ or less Total short-to-medium run FDI effect after 2002

effect negative
Panel C. Capital accumulation channel model (Equation 4)
Coefficient Variable Expected sign Interpretation
Ha :_na\1/gg1]ed gross capital formation, + Investment ratio persistence over time
t-

01 FDI inflows (% of GDP), fdi.1 + Pre-2002 effect of FDI on domestic investment intensity

02 EDI x Post-2002, fdi.; x D2 Ambiguous Cha_nge in the FDI-investment link after 2002, may weaken if FDI shifts toward non-
capital channels

K1 Trade openness, trd; + Greater external integration may support investment demand and capacity expansion

K2 Inflation term, In(1+m.1) - Inflation and macro instability can discourage fixed investment

A Crisis dummies, C; Mostly - Crises typically reduce investment, though rebound effects can occur in recovery years
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Table A2. Continued

Panel D. Technology upgrading channel model (Equation 5)

Coefficient Variable Expected sign Interpretation

n Lagged technology share, techi.1 + Export technology composition is persistent
Pre-2002 FDI effect on technology upgrading, can be weak or negative if FDI is

Y1 FDI inflows (% of GDP), fdit.» Ambiguous . .
not technology intensive
W2 FDI x Post-2002, fdi., x D?002 + Post-2002 improvement in the FDI and technology upgrading relationship
o1 Exports (% of GDP), expy + or mixed E)_(port expansion may support upgrading, but composition effects can generate
mixed signs
. A
p2 ggﬁ; Ci?f\)/'tal formation (% of + Investment may support adoption of more advanced production technologies
] t
p3 Inflation term, In(1+mt.1) - Instability may reduce technology adoption and export upgrading
T Crisis dummies, C; Ambiguous Crisis effects can disrupt upgrading, but some periods may induce restructuring
Panel E. Supplementary productivity channel model (Equation 7)
Coefficient Variable Expected sign Interpretation
®1 Lagged productivity growth, prod.1 +/- Captures persistence or mean reversion in labor productivity growth
“ EDI inflows (% of GDP), fdics Ambiguous (often +) zrr]ihzacl)%zagoductlwty spillover effect of FDI, difficult to detect in aggregate
Y2 FDI x Post-2002, fdit., x D292 + Improved post-2002 productivity transmission from FDI
. A
G ggﬁ; Ciip\)/'tal formation (% of + Capital deepening tends to increase labor productivity
’ t
G Exports (% of GDP), expy + or mixed Ef);g(?trt exposure may raise efficiency, but short-run trade shocks can obscure the
G Inflation term, In(1+t.1) - Instability may reduce efficiency and productivity growth
v Crisis dummies, C; Mostly - Productivity growth generally weakens in crisis years

Notes: Expected signs reflect theory guided and literature informed ex ante expectations. For several coefficients, especially FDI and interaction terms in macro time-
series settings, expected effects are conditional on the policy regime, macroeconomic stability, and transmission conditions. The table is provided to clarify coefficient
interpretation, not to impose directional restrictions on the empirical results.

Source: Author’s calculations based on World Bank (2025), WDI.
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Table B1. Sample Window Robustness (Start 1980)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant -2.005 2.066 -0.970 0.332
fdit1 -7.227 3.093 -2.337 0.019 w
fdi.1 x D002 5.256 2.940 1.788 0.074 *
g1 -0.247 0.089 -2.762 0.006 ok
inv; 0.586 0.155 3.793 0.000 il
expt -0.221 0.133 -1.656 0.098 *
In(1+m.1) (deflator) -3.734 2.282 -1.637 0.102
11994 -5.993 1.396 -4.292 0.000 il
l2001 -4.626 2.278 -2.031 0.042 fala
12009 -7.444 1.414 -5.264 0.000 il
l2018 -2.750 0.920 -2.989 0.003 il
I2020 -7.976 0.873 -9.137 0.000 il
Implied FDI effect (pre-2002, lagl) -71.227
Implied FDI effect (post-2002, lagl) -1.971 0.716 -2.752
Observations 44.000
R-squared 0.652
Adj. R-squared 0.532
Covariance estimator Newey-West HAC (maxlag=1)
Specification note Baseline growth model re-estimated from 1980
Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
Source: Author’s calculations based on World Bank (2025), WDI.
Table B2. Openness Proxy Robustness (Trade Instead of Exports)
Variable Coefficient HAC SE t-stat p-value Sig.
Constant -2.768 5.169 -0.535 0.592
fdit1 -10.070 5.128 -1.964 0.050 fala
fdi1 x D% 7.835 4.788 1.636 0.102
g1 -0.263 0.098 -2.681 0.007 Fxk
inv; 0.787 0.248 3.174 0.002 Fxk
trd; -0.194 0.087 -2.221 0.026 fal
In(1+m.1) (deflator) -3.421 2.450 -1.396 0.163
11994 -5.140 1.724 -2.982 0.003 faleie
2001 -3.171 2.586 -1.226 0.220
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12009

I2018

12020

Implied FDI effect (pre-2002, lagl)
Implied FDI effect (post-2002, lagl)
Observations

R-squared

Adj. R-squared

Covariance estimator

Specification note

-6.936
-2.700
-8.436
-10.070
-2.235
36.000
0.690
0.547

1.679
0.753
1.062

0.835

-4.131
-3.587
-7.946

-2.677

Newey-West HAC (maxlag=1)
Replaces exp: with trd; in baseline growth model

0.000
0.000
0.000

*kx

*kx

*kx

Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
Source: Author’s calculations based on World Bank (2025), WDI.

Table B3. Inflation Proxy Robustness (CPI Instead of GDP Deflator)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant -0.890 4.847 -0.184 0.854
fdit1 -10.321 5.011 -2.060 0.039 *x
fdi.1 x D002 7.958 4,791 1.661 0.097 *
g1 -0.288 0.105 -2.743 0.006 faladed
inv; 0.690 0.199 3.475 0.001 falaled
expt -0.347 0.140 -2.472 0.013 **
In(1+m.1) (CPI) -4.213 3.335 -1.263 0.206
11994 -5.036 1.594 -3.160 0.002 falaied
I2001 -2.657 2.483 -1.070 0.285
12009 -7.043 1.602 -4.396 0.000 falaied
l2018 -2.298 0.899 -2.557 0.011 faied
2020 -8.442 1.075 -7.857 0.000 falaied
Implied FDI effect (pre-2002, lagl) -10.321
Implied FDI effect (post-2002, lagl) -2.364 0.830 -2.848
Observations 36.000
R-squared 0.710
Adj. R-squared 0.576

Covariance estimator
Specification note

Newey-West HAC (maxlag=1)

Replaces GDP deflator inflation term with CPI inflation term

Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Author’s calculations based on World Bank (2025), WDI.
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Table B4. FDI Lag Structure Robustness (Two FDI Lags)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant -1.945 5.465 -0.356 0.722

fdit1 -20.231 8.941 -2.263 0.024 **
fdi.1 x D002 18.781 8.856 2.121 0.034 **
fdit2 5.104 8.303 0.615 0.539

fdi., x D002 -7.104 8.393 -0.846 0.397

g1 -0.385 0.090 -4.294 0.000 ***
inv; 0.892 0.215 4.138 0.000 ***
expt -0.470 0.118 -3.988 0.000 ***
In(1+m.1) (deflator) -3.140 2.080 -1.509 0.131

11994 -4.563 2.002 -2.279 0.023 **

I 2001 -0.236 2.572 -0.092 0.927

12009 -3.824 1.638 -2.334 0.020 **
l2018 -1.136 0.842 -1.350 0.177

12020 -8.871 1.024 -8.663 0.000 ***
Implied FDI effect (pre-2002, lagl) -20.231

Implied FDI effect (post-2002, lagl) -1.449 0.841 -1.723

Cumulative FDI effect (pre-2002, lags 1-2) -15.127 5.063 -2.988

Cumulative FDI effect (post-2002, lags 1-2) -3.450 0.709 -4.866

Observations 36.000

R-squared 0.749

Adj. R-squared 0.601

Covariance estimator Newey-West HAC (maxlag=1)

Specification note Adds fdii., and fdi.» x D% to baseline growth model

Notes: Newey-West HAC standard errors are computed with maxlag = 1. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
The specification adds fdit» and fdi., x D% to the baseline growth model to evaluate whether the main result depends on the one-year FDI lag assumption.
Source: Author’s calculations based on World Bank (2025), WDI.
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Table B5. Crisis Dummy Leave-one-out Robustness

Specification p1: fdit1 SE B2: fdixPost2002 SE Implied post-2002 effect SE N R?
Drop l1904 -14.387 5.872 12.019 5.553 -2.369 0.847 36 0.679
Drop I2001 -13.358 5.362 11.037 5.081 -2.321 0.820 36 0.700
Drop I2009 -13.105 5.310 10.238 5.031 -2.866 1.008 36 0.652
Drop l201s -12.723 5.220 10.474 4931 -2.249 0.811 36 0.697
Drop I2020 -10.811 5.380 8.946 5.103 -1.866 0.784 36 0.616
Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Author’s calculations based on World Bank (2025), WDI.

Table B6. Pandemic-Year Exclusion Robustness (Exclude 2020)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant -1.994 5.179 -0.385 0.700

fdir1 -11.871 4931 -2.407 0.016 **
fdie1 x D002 9.599 4.632 2.072 0.038 **
g1 -0.280 0.102 -2.751 0.006 ***
inv; 0.739 0.206 3.582 0.000 ***
expt -0.380 0.120 -3.154 0.002 ***
In(1+m.1) (deflator) -2.135 2.512 -0.850 0.395

11994 -4.751 1.607 -2.957 0.003 ***
12001 -2.082 2.370 -0.878 0.380

12009 -6.712 1.616 -4.153 0.000 ***
l2018 -2.057 0.749 -2.746 0.006 ***
12020 0.000 0.000

Implied FDI effect (pre-2002, lagl) -11.871

Implied FDI effect (post-2002, lagl) -2.272 0.819 -2.774

Observations 35.000

R-squared 0.700

Adj. R-squared 0.575

Covariance estimator Newey-West HAC (maxlag=1)

Specification note Baseline growth model estimated excluding year 2020

Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
Source: Author’s calculations based on World Bank (2025), World Development Indicators.
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Table B7. Alternative Dependent Variable Robustness (GDP Growth)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant 0.316 5.159 0.061 0.951

fdit1 -10.179 5.187 -1.963 0.050 faled

fdie1 x D002 7.655 4.943 1.549 0.121

yi1 (GDP growth) -0.286 0.098 -2.928 0.003 falaled
inv; 0.740 0.214 3.464 0.001 falaled
expt -0.388 0.131 -2.966 0.003 falaled
In(1+m.1) (deflator) -3.464 2.900 -1.194 0.232

11994 -4.665 1.645 -2.837 0.005 Fkk
I 2001 -2.683 2.500 -1.073 0.283

12009 -6.408 1.649 -3.886 0.000 Fkk
l2018 -1.871 0.810 -2.311 0.021 faied

I2020 -8.726 1.050 -8.312 0.000 Fkk
Implied FDI effect (pre-2002, lagl) -10.179

Implied FDI effect (post-2002, lagl) -2.524 0.737 -3.423

Observations 36.000

R-squared 0.705

Adj. R-squared 0.570

Covariance estimator Newey-West HAC (maxlag=1)

Specification note Uses GDP growth (annual %) instead of GDP per capita growth

Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Author’s calculations based on World Bank (2025), WDI.

Table B8. Trend-Control Robustness (Linear Time Trend)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant -4.757 3.897 -1.221 0.222

fdit1 -17.991 5.854 -3.073 0.002 Fokk
fdie.1 x D002 15.636 5.544 2.820 0.005 Fokk
Oe-1 -0.342 0.096 -3.577 0.000 Fxk
inv; 1.020 0.171 5.971 0.000 Fokk
expt -0.157 0.120 -1.309 0.191

In(1+m.1) (deflator) -2.599 1.625 -1.600 0.110

11994 -4.909 1.326 -3.702 0.000 faleie
2001 -0.963 1.953 -0.493 0.622
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Table B8. Continued

12009 -5.804
2018 -1.807
12020 -8.091
Trend -0.328
Implied FDI effect (pre-2002, lagl) -17.991
Implied FDI effect (post-2002, lagl) -2.355
Observations 36.000
R-squared 0.759
Adj. R-squared 0.633

Covariance estimator
Specification note

1.132
0.689
0.911
0.129

0.678

-5.129
-2.624
-8.885
-2.554

-3.474

Newey-West HAC (maxlag=1)
Adds linear time trend to baseline growth model

0.000
0.009
0.000
0.011

*k%k

*kx

*kx

*%*

Notes: Newey-West HAC standard errors (maxlag=1). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Author’s calculations based on World Bank (2025), WDI.

Table C1. Model Diagnostics

Test Statistic p-value Notes
Ljung-Box Q(1) 0.9582 0.3277 Residual autocorrelation at lag 1
Ljung-Box Q(2) 1.2659 0.5310 Residual autocorrelation up to lag 2
Ljung-Box Q(3) 1.9603 0.5807 Residual autocorrelation up to lag 3
Jarque-Bera 0.2973 0.8619 Normality of residuals
Breusch-Pagan (LM) 8.5452 0.6638 Heteroskedasticity (LM form)
Breusch-Pagan (F) 0.6754 0.7470 Heteroskedasticity (F form)

Source: Author’s calculations based on World Bank (2025), WDI.
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Table C2. Unit Root Tests (ADF)

Series ADF statistic p-value Lag used N Crit1% Crit 5% Crit 10%
GDP per capita growth (annual %) -7.1673 0.0000 0.000 44.0000 -3.5886 -2.9299 -2.6032
FDI net inflows (% of GDP) -2.3339 0.1613 0.000 44.0000 -3.5886 -2.9299 -2.6032
Gross capital formation (% of GDP) -2.0813 0.2521 0.000 44.0000 -3.5886 -2.9299 -2.6032
Exports of goods and services (% of GDP) -1.3105 0.6244 2.000 42.0000 -3.5966 -2.9333 -2.6050
Trade (% of GDP) -0.9747 0.7624 2.000 42.0000 -3.5966 -2.9333 -2.6050
Inflation, GDP deflator (annual %) -2.5610 0.1013 0.000 44.0000 -3.5886 -2.9299 -2.6032
gf(g%'r‘:g and high-tech exports (% manuf. -2.2469 0.1897 1.000 31.0000 -3.6614 -2.9605 -2.6193
Log GDP per person employed -0.3020 0.9252 6.000 27.0000 -3.6996 -2.9764 -2.6276
Productivity growth proxy (d log, %) -2.4729 0.1222 10.000 22.0000 -3.7697 -3.0054 -2.6425

Notes: Unit-root diagnostics are reported using the Augmented Dickey-Fuller test (Dickey & Fuller, 1979). Critical values are reported at the 1%, 5%, and 10% levels.
Source: Author’s calculations based on World Bank (2025), WDI.

Table C3. Structural-Break Unit-Root Diagnostics, Zivot-Andrews One-break Test

Series Test statistic p-value Selected lag Break year 5% critical value Conclusion

GDP per capita growth (annual %) -7.5685 0.0010 0 2002 -5.0733 Reject unit rol%zwnh break at
FDI net inflows (% of GDP) 7.2537 0.0010 1 2004 5.0733 Reject unit m&"‘”th break at
Gross capital formation (% of GDP) -4.9843 0.0655 0 1997 -5.0733 Reject only at 10%
Exports of goods and services (% of GDP) -3.4984 0.8122 2 2004 -5.0733 Do not reject

Trade (% of GDP) -3.9399 0.5445 2 2014 -5.0733 Do not reject
Inflation, GDP deflator (annual %) -4.0476 0.4719 0 1998 -5.0733 Do not reject
Inflation, CPI (annual %) -4.1454 0.4082 0 2001 -5.0733 Do not reject

1 1 = 0

'gf(‘:g'r‘:g‘ and high-tech exports (% manuf. -2.8197 0.9825 1 2002 5.0733 Do not reject

Log GDP per person employed -4.6866 0.1414 0 2003 -5.0733 Do not reject
Productivity growth proxy (d log, %) -6.8959 0.0010 0 2007 -5.0733 Reject unit root with break at

1%

Notes: The table reports Zivot-Andrews endogenous one-break unit-root diagnostics with a break allowed in both intercept and trend. The maximum lag is set to 2
and the selected lag is chosen by the Akaike information criterion. The null hypothesis is a unit root without structural break; rejection indicates stationarity around a
structural break. Break years are endogenously selected by the test and are reported as diagnostic evidence rather than as the sole basis for periodization. The post-
2002 threshold in the main model is motivated by the post-2001 restructuring of Tiirkiye’s macroeconomic and financial policy environment, while crisis years are
controlled separately through annual crisis indicators.

Source: Author’s calculations based on World Bank (2025), WDI.
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Table C4. Lag-Specification Diagnostics for the Baseline Growth Equation

Specification FDI lag structure N k AlC BIC/SIC
Contemporaneous FDI specification fdiy and fdi; x D202 35 12 186.929 205.593
Baseline one-year lag specification fdir.1 and fdi.; x D% 35 12 179.082 197.746
Extended two-lag distributed specification fdit1, fdit2, and corresponding post-2002 interactions 35 14 175.408 197.183

Notes: Information criteria are computed from OLS Gaussian log-likelihoods using the same 1990-2024 estimation sample, with kdenoting the number of estimated
parameters, including the intercept. Lower AIC and BIC/SIC values indicate better fit. HAC standard errors are used for coefficient inference, while the information
criteria are based on the corresponding OLS fits. The 1989 observation is used only to construct lags. For parsimony, the baseline specification is retained in the main
text, with the two-lag model reported as a robustness check in Appendix Table B4.

Source: Author’s calculations based on World Bank (2025), WDI.

Table D1. Supplementary Productivity Channel Regression Results, Equation (7)

Variable Coefficient HAC SE t-stat p-value Sig.
Constant 13.173 5.990 2.199 0.028 *x
fdit1 -1.678 9.702 -0.173 0.863
fdie1 x D200 0.092 9.326 0.010 0.992
Aln(prod:.1) 0.050 0.121 0.410 0.682
invy -0.063 0.293 -0.215 0.830
expt -0.183 0.161 -1.136 0.256
In(1+m.1) (deflator) -3.736 2.809 -1.330 0.183
1994 -18.380 4.331 -4.244 <0.001 ok
12001 -10.616 5.117 -2.075 0.038 fal
2000 -8.339 1.958 -4.259 <0.001 ok
2018 -2.058 0.704 -2.924 0.003 Fokk
12020 3.465 0.987 3.511 <0.001 Fkx
Implied FDI effect, pre-2002 -1.678 9.702 -0.173 0.863
Implied FDI effect, post-2002 -1.587 0.861 -1.842 0.065 *
Joint Wald test of FDI terms v¥(2)=4.019 0.134
Observations 32
R-squared 0.615
Adjusted R-squared 0.403
Covariance estimator Newey-West HAC, maxlag = 1
Sample period 1993-2024

Notes: The dependent variable is labor productivity growth, measured as 100 X [In(prod,) — In(prod._,)], where prod,is GDP per person employed in constant
2021 PPP dollars. Newey-West HAC standard errors use maxlag = 1. *, **, and *** indicate significance at the 10%, 5%, and 1% levels. The post-2002 FDI effect is
the sum of the lagged FDI and interaction coefficients, while the joint Wald test examines whether both FDI terms are jointly zero.

Source: Author’s calculations based on World Bank (2025), WDI.
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